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Leading and Mathematics Observatinn Systen:

§

tDescription and Measurement of
e Time Usage‘in tne Classroom*
by - - o
Robert C. Calfeée
Kathryn Hoover Caifee
Stanford'UniVersity
The Readlng .-and Mathematics Observatlon System, RAMOS, is designed
for rea1 time documentation of classroom act1v1ties of teachers student
. groups, or indiv1dua1 students. It is hest sulted to observation of
classroomixnstructlon in the areas of readlng and mathematics at tne
elementary level. With it, a tra1ned observer can record continuously the
events in a regular c1assroom in comprehens1ve detail and’ in real time.
The" systen permlts the observer to focus either on the teacher, a group
o~ ,_'of students, or a small number of target students, depending on the pur-
"pose to the observation.
Once an observationlinterval'(gener311§ between 30“minutes and an
. hour) is initiatedg-the observer records tne events that transpire as a
n

~ series of "1ine, each 11ne containing categorlcal entries descrlblng the

©

nature of the event. These 11nes provide answers to such questlons as:

. Who_are °the students being observed° _How many are there in
. C the group? Where are they located in the room? Which target
: © students, if any, are in the group? '

.. T ‘Who _are the adults in the- classroom?. How many adults are_
. there? Where are they, and with what student groups are
o _they* assoc1ated7 -

.

-

. *Speech presented at the American Educational Research Assoc1at10n Meeting
in San Franc1sco Aprll 19‘76 N o‘ . .
Y e o -3
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~. . KWhat is going on at _any given time? What is each student
- group and adult doing? If engaged in an instructional
activity, how many students and adults are involved, and
where are they? :

Who is doing the instructing? What is the nature of the
instructor (teacher, aide, volunteer, tutor, etc.)? What
role is the instructor playing (direct instruction, dis-
cipline, class management, etc.)?

What is the content of instruction? What subject matter

is being taught? What skills and activities are involved? f
What materials are being used? What kinds of feedback are
available to the students?

What is the response of the group to instruction? What
kind of responses are required or- expected of the students?
What is the judged level of attention to instruction?
Relative adequacy of performance? Amount of sccial inter-
action between students?

From the records obtained in this manner, several measures were
extracted for the purposes of the BTES project. The primary aim of these
measures is to describe the manner in which time is used in the classroom, .

The measures included (1) total time spent on activities directly or
} . .
{ ) . R

1

- indirectly relqt%d to reading and mathématics, (2)-the character snd s

‘variety of thosi activities, and (3) the relative distribution of time
‘spent in variou# activities.

s

Procedures for Conducting a RAMOS Observation
- ‘A RAMOS Qbservervused several forms while observing in Phase IT
" classrooms: a Start Form, an Eveht-Form, a Debriefing:Form, a Classroom

Summary Record, and Gemeral Descriptive comments. The Event “Form is

most basic to the results déscribed in this paper.

O
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The Event Form. (Figure 1) is a labeled coding form used for recording

-— = am - -

Figure 1 " each classroom event or‘change in realutime. The initial condition of all
about - o :
_here _ _ existing-groups is fully described, the instructor and the content of -

instruction is documented, and certain aspects of the student.response are

recorded. After the first lines have been completed, further lines are

added as necessary to document any discernible changes in-a group or in a
) target student within a group. Movement of students between groups or

the formation of a new group also requires a line.

Each event line records the time an'event begins and indicate'the
~group involved. Notations spec1f1c.to instructors or target students are
coded with the groupﬂassoclatlon. Five major categories ere recorded on

- each event line 1n RAMOS: Tlme, Group, Instructor, Content, and Response.

W1th1n each category, codes are entered in f1e1ds from the RAMOS Summary

Figure 2 Codes sheet (Figure 2).
about - - _ _
here - .- The fields for the TIME category are time an event begins, recorded.

“to the nearest minute on a 24-hour clock, and status, an indication of

o -

the focus of the obserﬁerfat this time.
. The GROUP category fields are the ID number indicating to'which°group

the line applies, the number of students in the group, gr1d or relatlve

position w1th1n space, location within room, and den51ty of students in

[

the group.

The INSTRUCTOR category describes the activities of the instructors B

%

y
at a given time by the following fields: 1nstructor ID shows the spec1fr///

7

1nstructor, followed by his classlflcatlon, the role he is now assumiag;j "
/

: . cq g . . e /
s -his avallabllity to students, how student-instructor interactions are

being conducted, and mobility cf the instructor. A '
. -/ .

O
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The CONTENT category f1e1ds 1nc1ude the  subject being studled
reading\main and second sk111 math main and second skill, main and
secondary material, aim of instruction, activity used for instruction,

- feedback pattern of instructor,uand feedhack sign to students..

The RESPONSE category fields indicate the task assigned to the
group of.students, the focus of attention of the students, their level of
hsocial interaction, output rate, quality of performance, ievel of atten-
tion and involvement, physical activity, and noise level. There is also

a column to record a code indicating when.a speclflc target student is

referred to by this:line.

Analysis of RAMOS Protocols

"The basic unit of analysis‘for the RAMOS protocols'is the student
minute--a single number minute_of student time during a class-period.
The RAMOS analysis’prcgram compnted, within each‘category of the system,
the number of student minutes falling within ‘each of the codes as51gned
to that category. For 1nstance, suppose that, during a given_episode;
""one group. of ten students spends 20 minutes reading,.S minutes in class
busfness; a-second»gro;p of six students spends 12 ninutes_in mathenatics,
8 minutes in reading and.5 minutes in class business. Then under the
SUBJECT category, the dlstribution nf student minutes would be 248 for tHe
Reading code (20 x 10 for the first group, plus 6 X 8 for the second) 72
for the Mathematlcs code (6 x 12 for the second group), and 80 for the_
‘Business code (10 X 5 for the first group, 6 x 5 for the second group)

of the total 400 minutes in the ep1sode, the Reading code has the highest

percentage, 62%, followed in second p1ace by Bu31ness w1th 20% and
. Ve

’
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Mathematics with 18%. The analysis program computed the quantities——~
student minutes and_percentages-for each code, and arranged the results
in rank order from highest to»1ooest. The series of observations for each
of the 95 teachers were then comhined into a single record for use in.
various analysis. Each teacher-class=ﬁas observed oh two to eight

occasions. The data are averages over all observational 0CCaSlOnS, SO we
are dealing with a single cumulative observatlonal record for each teacher~
class.

The’ pr1mary interest 1n this study oas to uncover any strong relations
of teacher characterlstlcs and practices to student outcomes in reading and
mathematlcs Accordlngly,-tlme.usage in the areas of reading (and other
closely a111ed 1anguage arts) and mathematics was chosen for analysla.
W1th1n these subject matter areas, four;pajor categories were selected:
role of the instructor, aim of instruetion, instructional act1v1t1es and
main materials. These categories answer the’questions' What was the
teacher doing (Role), to what purpose (Alms) by what means (Act1v1t1es),

. “and with what resources (Materlals)? These categories were. chosen a prlorl
’- as most likely to bear a relation to the overall pup11 measures of reading
-and mathematics. r
'The relative distribution of tioe usage by the target teacher (the

2

"main instructor") in the variety of roles_in the, RAMOS. data set is shown

in Tables 1-6.,

.

Table 1 Table 1 shows the breakdown of time usage in the different su51tct~
about . . .
. heré;‘_ matter codes. This table gives .the proportlon of teacher—class units in’

[N

T which the, code was observed at least once, the/mean percentage of student

)

mlnutes fa111ng in that code, over alL teacher-class units, and: the mean

K
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student minutes for the subject of teacher-clase units in which the code

was observed at least once. For example, in grade 2, the subject-matter

code "Lenguége"'was observed in 70% of the classes, The mean percent of
i

student mlnutes falllng in that code over all claeses was 8 73 the ﬁean

percent of student minutes falllng in that code for only classes in which

the code was observed was 12.4.

The most noticeable result was the variation of direct 1nstrucr10n

'and fac111tat10n as a functlon of grade level and subject matter (Table 2).

Direct instruction 1nc1udes 31tuat10ns in which: the instructor is maln—

taining d1rect control over learnlng activity. Facilitation refers to

act1v1t1es in" whlch the students work independently, but the instructor
prov1des advice and feedback at the student's request or as a result of the
1nstructor s d1rect observatlon.

The results 1nd1cated that readlng and language arts were much mure

likely to proceed by‘dlrect instruction, whereas mathematlcs was more llkely

\
\

to be under the student S control with the teacher prov1d1ng help when the

\

.student asks for 1t or\when the teacher sees somethlng that requires atten~

. K
tion. Direct 1nstruct10n is far more common in second grade than fifth

\

grade, in both reading ahd language arts and in'mathematics.

" Management , evaluat:bn and other activities occupied about 25 percent
\

of the instructor' s t1me under all conditions. : Assessment and evaluation
are more likely to take up ﬁgme in’ cbservable ways in second grade than in

) \
fifth grade. - [

\

The second major dimension is related to the alm of instruction. . o

(Table 3) The dom1nant alm, accounting for most of the t1me, is practicing-

'skills, e1ther d1rect1y or through review of some sort. Relatively little

g
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time was spent on new ideas or topics, and orly in fifth grade language

arte was any substantial amount ¢f time spent in the application of

<

'knowledge, skills on concepts to practical problems beyond a school context.

. The breakdown of time usage by grade and subject matter for the
Table 4 S

about category of Instructional activities (Table 4) suggested that stuadents
- Eefe_ _ spenat most of the1r time at seatwork. Flfth graders were observed to do
so much more than second graders, and seatwork was observed more‘frequently
in mathematics than in reading. This pattern parallels the variation in
facilitation as an instructional role. Discussions and'queStion—answer
episodes took up about 20 to. 25 percent of the time. About 10 percent of
the readlng time in second grade was spetnt 4n oral readlng recitatlon and
{ abOut'the 5ame pr0portlon of the mathematics time was soent in games of
\\ - .
;\some sort.
_____ . The breakdown of time usage by grade and subject matter for the
Table 5 . . ) , .
“ about category Main materials (Taole 5) suggested that there was ;arge shifts
_ Eere- _ in patterns of materials usage which were a function of grade level and
e subJect matter. Main 1nstructlonal materlals were those that seemed of
chief importance to tne actlvity carried out by the student. If other
materials also pliayed a significant role, this was recorded as secondary
————— /
Table 6 material. Seconuary material (Table 6) reflects the extensiveress of the
about \
here .1nbtructi0nal materials be1ng\used at the time in the classroom. For
~~~~~ exampie, in mathematrcs instrustlon, it is the difference between a
- o . ‘ . ’ _
lesson in a'ﬁorkbook;and a lesson in ?hich the student also uses a number
scale to check his work, ,&n example in reading is the difference between
a lesson where the student.reads to himself_from a book and one in which
" he records his thoughts aud reactions in writing as he reads.
o o )
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-There were large differences in the patteras of time usage as a
fonctiOn of grade level and subject-matter; Books were used more in
readinglthan in mathematics, and more at the later tban the earlier
grades—-an expected result. JWorkbooks were common everywhere, but especi- _
ally in second grade mathemtics. They also occupied a surprising amount
of the time in fifth grade language arts and reading. About 15 to 20
percent of the time, students were left on their own with paper and pencil.
In second grade, srﬁdents were_workihg wirh no marerials about 20 percent
of the time; it seems likely that.mocﬁsof,this time was accounted for by-
class diséussion, Ooly in second grade mathematics was-a considerable
amount of time spent with man1pu1at1ve (Cuisenalre rods, number scales,
etc.) or equlpment (Film strip. projectors, tape recorders, etc ). Generally,
instruction in these cIassrooms was carried out with the old standbys—;
books, paper and pencils, and chalkboard.

Two sets of correlations among various.combinacions of the RAMOS
variables were especially noteworthy. One seems_to encompass a pattern
of direct instruction in which books and Jorkbooks are osed by students
at their seats for practice and review purposes. Tﬁe second partern
appears to represent situations.in which teachers are more_likely to spend
their time inbsomethingiother than’direcr insrruction. Students are
engaged with new concepts and facts ‘with uncooventional marerials and
often in group.discossion. More detailed examln;tion_oﬁ the data would be
ﬁeeded tohconflrm the existence of'such patterns bur they do §eem to

parallel descriptions of contrasting teaching styles foundiin contemporary

1o .‘ 3
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. ‘These are the variabies that were eﬁ;efed into the structural
analysis. They suumarize a great amount of information,'and undouB;edly
some useful relationships have been obscured along. the way. However,
given the thesis that total time usage is one of éhe more fundamental
-variables determining 1nstruc;ional effectiveness, these summary vari-

ables represent a reasonable choiceéfor initial stages of hypotheses

generation.
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" Table 1-

Basic Statistics for Time Usége.
in Subject-Matter Category -

" Mean %Z- Student
%4 of classes ‘- Minutes :
with code Over all| Given code. -
Code - observed classes | observed
srude 2 | Reading 100 ° 38.4. 38.4
‘ Language 70 - 8.7 12.4
Math 98 | 2147 22.2 .
Science 18 2.9 16.7
Soc. St. 13 1.3 9.8,
| Art/Mustc . 38 2.4 6.3
Business 85 8.6 10.1
.Ftee_Chéice‘ 55 4;6 8.3
Walt ' 60 3.3 5.5
Play 50 3.1 6.2
Grade 5 ' Reéding _ 96 34.2 35.6
| " | Language. 76 ° 1 13,6 17.7
“ou| Math 98" 25.2 25.7
“| Science . 16 1,2 7.5
Soc. St. - 41 6.8 | 16.6
Art/Misic 14 1.4, 2.0
. Business . 80 6.9 8.6
| | Free Choice " 31 2.3 7.4
Cfwate 67 3.6 s
| Play 20 : 1.0 5.0
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